Motivation and previous literature
The nexus between trade and economic growth has always drawn the attention of economists and the recent availability of firm and plant level datasets has renewed the interest for the link between exports and productivity.
Theoretical and empirical literature has verified, both for developed and developing countries, a superior performance of firms selling to foreign markets Jensen, 1999, Bernard et al, 2003) , and two main hypothesis about the causal relationship have been suggested. According to the self-selection hypothesis more productive firms self-select into export markets because they are more likely to cope with the export sunk costs -such as transportation costs, distribution or marketing costs -and survive in the more competitive international market. On the other hand, the learning-by-exporting hypothesis predicts that export activity fosters the firms' productivity mainly through three channels: technology transfers, exploitation of scale economies and a tougher competitive pressure. While there is large consensus on the self-selection hypothesis, there is less empirical evidence supporting learningby-exporting, results are often controversial and learning channels have not been clearly identified (Wagner, 2007a) . Post-entry effects are usually negligible or lacking in developed and competitive countries (see Wagner, 2007b , for Western Germany), where it is likely firms are on the technological frontier, operate in an efficient and competitive context and exploit advanced technologies. There could be no great scope of learning in such a framework. On the contrary, firms in developing economies could take advantage of export activity thanks to technology transfers and contacts with more efficient foreign firms, especially if they enter a developed and competitive foreign market. Kraay (1999) for China, Blalock and Jertler (2004) for Indonesia, Fernandes and Isgut (2007) for Colombia and De Loecker (2007) for Slovenia find positive productivity effects stemming from export entry.
I join this debate and present empirical evidence on the relationship between exports and firm performance for Turkey in the period 1990-2001. Turkey is an interesting case to analyse because it is a middle-low income country which underwent, during the 1980s, a deep process of trade openness and the dynamism of its economy is corroborated by the high growth rates experienced in the last decade. Its main trade partners are advanced countries 1 , and, in opposite to less developed economies, its firms are endowed of the human capital and capabilities to absorb positive spillovers and exploit opportunities granted by international markets. All these features make Turkey an ideal context where learning-by-exporting effects could display and be the outcome of technology/knowledge transfers and of a more competitive environment.
I study both the directions of causality between exports and productivity, even if the main focus is on the learning-by-exporting hypothesis that has stronger policy implications for export promotion. Previous empirical evidence on this topic for Turkey is based on two studies. Both Yasar and Rejesus (2005) and Aldan and Gunay (2008) , applying Propensity Score Matching techniques and Difference-In-Difference estimators, show that learning-by-exporting may be the reason for the positive correlation between exporting status and firm performance. The latter work also finds evidence supporting the self-selection hypothesis. I confirm these previous findings extending the analysis, compared to Yasar and Rejesus (2005) , to a large dataset, including all manufacturing sectors, and a wider time horizon. Differently from Aldan and Gunay (2008) who analyse labour productivity, I focus on Total Factor Productivity (TFP) and I investigate other important firm characteristics. In addition, my contribution is to show the link between the export entry and import activity at firm level, two forms of international involvement that are strictly related. Previous literature on learning-by-exporting has disregarded this relationship 2 , and I try to fill this gap. Finally, I add some evidence on the channels of learning-byexporting, looking for an heterogeneity in post-entry effects according to the type of sector. Previous papers usually do not pay attention on the mechanisms behind post-entry effects. Two exceptions are represented by Fernandes and Isgut (2007) and De Loecker (2007) who verify a significant and larger positive advantage of the participation in foreign markets for plants selling a great share of their exports to high-income countries. The existence of different effects according to trade partners suggests that firm productivity gains of exports do not only reflect scale effects but are also driven by the competition channel and technology transfers. However, behind the approach of this existing literature there is the idea that firms of every sector may reap heterogeneous benefits according to the income level of the destination economy. On the contrary, in this paper I test the idea that the important feature is not the technological level or efficiency of destination country, but the gap between the foreign and the domestic market. I investigate whether the potential for learning is higher in sectors more distant to the technological frontier where spillovers may be more relevant.
The paper is structured as follows: the next section gives a brief description of data; sections 3 and 4 present results on self-selection and learning-byexporting hypothesis; and in Section 5 I go in search of learning channels behind the post-entry effects.A final Section concludes. 4 . The dataset consists of plant-level information on output, inputs, investments and a large number of plant characteristics such as foreign ownership, import activity, export activity, size, industry and region 5 . After a cleaning procedure, I remain with a dataset of 5,783 firms, for a total of 46,607 observations. There are 3,072 firms exporting at least in one year in the period 1990/2001. I use, as performance indicator, both labour productivity and Total Factor Productivity (TFP) indicators. I compute labour productivity as value added per employee, while the TFP measure is estimated using the semiparametric approach by Levinshon and Petrin (2003) and is retrieved from the production function estimated separately for every 2-digit ISIC sector, T F P . I have also applied the semiparametric approach taking into account the export status of firms, T F P exp6 . Finally, as robustness check, I have constructed a multilateral TFP index following Good et al. (1997) , T F P index .
3 The observation unit is the plant, however, throughout the paper I use the terms firm and plant as synonym because most of the firms are single plant firms. 4 Turkstat collects data on plants with more than 10 employees, but before 1992 it ran two different surveys for firms with more 25 employees and firms with less than 25 employees. In order to keep a longer time horizon as possible I use data for only larger firms. However, I am interested in export activity and only few firms with less than 25 employees export. Import and export data at plant-level are from Foreign Trade Statistics.
5 I have used the Perpetual inventory method in order to obtain a capital stock measure. All nominal values are deflated using 4-digit ISIC price indices provided by Turkstat, while for capital goods I use a unique deflator for all sectors, but different deflators according to the type of good (machinery and transportation). 
Exceptional exporters' performance
During the analysed period, the share of exporters in the sample does not present huge changes and increased from about 25% in 1990 to 31% in 2001 (Table 1 ). This evolution in the firms' involvement in foreign markets rests on the reforms that the government introduced in the 1980s aimed at fostering trade openness and encouraging exports through direct and indirect measures. Even if in the investigated period Turkey signed the Custom Union agreement with European Union (EU) that went into effect in 1996, this important step has not dramatically affected the Turkish exports since EU had already removed tariffs on imports from Turkey before 1996
7 . From Table 1 , it also emerges that a large number of exporters are involved in import activity, thus revealing the relevance of two-way traders: more than 65% of exporters are also importers, a feature that will be taken into account in the empirical investigation. The "exceptional exporters' performance" that, as mentioned in the introduction, has been found out for a number of countries, is also confirmed for the case of Turkey: simple descriptive statistics, not shown for the sake of brevity, show that exporters are significantly more productive than non exporters, they have a larger number of employees and a larger output, they are more capital intensive, and it is more likely they are importers and foreign-owned. Borrowing from Bernard and Jensen (1999) , I test whether the productivity premia the exporters exploit are robust to the control for other firm characteristics: firm size, industry and regional localisation. Table 2 shows the β coefficients of the following OLS regressions:
where y can be alternatively: total factor productivity, T F P , labour productivity, LP , number of employees, Size, output, Out, capital stock, K, capital intensity (the ratio between capital stock and number of employees), KL , and unit labour cost (calculated as total labour cost over output), U LC.
The export dummy variable indicates the export status of the firm. d j , d t and d r are sectoral, time and regional dummies. All coefficients are statistically significant, thus revealing that the superior performance of exporters holds when checking for additional controls. I display an export premium of 18% for TFP in the pooled sample that mimics the findings for other countries 8 . 
Self Selection
In the previous section, I have verified the positive correlation between export and some firm performance indicators. Now, being interested in shedding light on the causal relationship, for the rest of the paper I keep in my dataset firms that start exporting and firms which never export in the sample period. I define export starter as a firm which continuously exports from t onwards (for at least two consecutive years) and which had never exported in the previous years (I request to observe at least t-1 and t-2 )
9 . I end up with 8 cohorts, one for each year between 1992-99, and 543 starters.
In order to investigate the self-selection hypothesis I analyse ex-ante differences between starters and never exporters. Following Bernard and Jensen (1999), I regress the productivity indicators and other firm characteristics in the pre-export time t − σ (1 ≤ σ ≤ 5) on a dummy indicating if the firm is an export starter at time t, start i,t , and on a set of controls (number of employees, sectoral dummies, regional dummies and time dummies):
where y i,t−σ is the firm-level variable in level or growth rate. When I investigate variables in levels, the empirical evidence, shown in Table  Table 3 , supports the self-selection hypothesis: more productive firms become exporters. Additionally, starters before entering export market are also larger, present higher capital intensity and higher output than never exporters. These differences are persistent and significant for the whole pre-entry period, with the exception of TFP, for which pre-entry premia exist in t-1, t-2 and also t-5. Especially, a huge pre-entry advantage is displayed in capital and size. The investigation of growth rates allows to verify whether firms modify their behaviour in the pre-entry period according to the future export status. The results, not shown for sake of brevity but available upon request, suggest that future exporters increase their size, their market share and, even if for only one year (t-2 ), their productivity. However, it is difficult to detect whether these changes are in preparation to export entry, having in mind the international market, or whether these changes allow firms to enter the export market in the following period.
In the pre-entry period an interesting evidence is displayed for the import participation. Figure 1 shows an increasing import share gap between starters and never exporters. In particular, there is a significant jump between t − 1 and t (for firms that never export throughout the sample period t = 0 is just the median year in the sample, that is 1995): some firms entering export market also start importing materials at the same time. Different reasons may explain this finding. There may exist common sunk costs or import activity may facilitate the setting up of relationships with local operators and the understanding of the foreign markets. Also, the use of imported inputs may allow firms to produce new goods and adapt the existing ones meeting the preferences, habits and tastes of foreign consumers. Finally, foreign sourcing of cheaper and/or high quality inputs could generate productivity improvements that, in turn, ease the penetration into foreign markets. In the empirical analysis it is important to have in mind the significant linkages between exports and imports. 
Post-Entry Effects
The empirical confirmation of the self-selection hypothesis does not exclude the possibility of learning by exporting: export starters could further improve their efficiency superiority after the export entry. In order to test this hypothesis, I consider a treatment model, where treatment is the export entry and there is a different treatment year for each starter cohort. Treated units are export starters and controls are never exporting firms. The measure I am interested in is the Average Treatment effect on the Treated (ATT), that is the difference for a treated firm between the outcome it obtains after exporting and the potential outcome it would have obtained if it had never exported. I am not able to observe both outcomes for the same firm, especially the latter one -that is the outcome in the counterfactual situation of no exporting -is unknown and it can be replaced only with the outcome for non exporters provided that they have not exported. This may lead to a selection bias that will be zero only in the case the group of the treated is randomly selected from the population. However, as already displayed above, the selection into export is not random and treated and non-treated firms differ in important characteristics. To mitigate this bias, I use both Propensity Score Matching (PSM) and Difference-In-Difference (DID) strategy (Caliendo and Kopeinig, 2008) 10 . The basic idea of matching is to find, in a large group of non treated units, those firms who are similar to the treated units in all relevant pre-treatment observable characteristics to approximate the counterfactual outcome (Blundell and Costa Dias, 2000) . The PSM consists in estimating a propensity score of export entry conditional to observable variables that could affect the probability to enter export market. Then, treated plants are matched with control plants displaying the most similar propensity score. I use the following probit specification for first-time exporting 11 :
where ST ART it is a dummy variable assuming value 1 if the firm i starts exporting in t. The probit is estimated pooling all cohorts 12 and keeping only never exporters, for all the years they are in the sample, and starters, for the year they start exporting. As regressors, I include the lag of the following variables: total factor productivity, T F P , number of employees, Size, and its square, capital stock, K, unit labour cost, U LC, share of skilled production employees, SkillP rod, foreign share, F orSh 13 , import status, Imp, sub- 10 Blundell and Costa Dias (2000) argue that the use of matching estimator in combination with DID approach can "improve the quality of non-experimental evaluation results significantly". 11 The chosen probit specification satisfies the balancing test introduced by Rosenbaum and Rubin (1983) and formalized in Becker and Ichino (2002) . As robustness check, I have also tried to use other probit specifications and I found similar results. 12 The estimation on the pooled sample allows to exploit the information contained in the largest possible dataset for modeling the export-starting decision. Estimating different probit for each cohort could lead to a loss of efficiency because of the low number of starters in each cohort. 13 The foreign share is he capital share owned by foreign shareholders.
contracted input share, SubInp, subcontracted output shares, SubOut, and dummies for industry, year and region. This specification correctly classifies 96% of observations. Making use of the estimated scores, then, I match plants applying the Nearest Neighbour (NN) matching on the common support 14 . With NN technique I match a starter with a never exporter having the closest propensity score and I also allow that never exporters are used as a match more than once -matching with replacement.
Following Girma et al. (2003) , the matching is applied cross-section by cross-section, separately for each cohort. However, since I do not restrict matches to come from the same sector 15 , I have calculated ATT effects both on absolute and relative variables. In the latter case, variables are expressed as a deviation from the industry-year mean, in order to take into account the sectoral and time evolution 16 . The implementation of different checks corroborates the goodness of the matching. The propensity score distribution of starters, that is very different from the one of all never exporters before matching, overlaps the one of the matched controls. Also, the highly significant difference in the means of all the relevant firm level characteristics between starters and never exporters completely disappears after the matching. Finally, the re-estimation of the probit in equation 3 on the matched sample displays a pseudo-R 2 not statistically different from zero, thus revealing that treated units and their matched controls have the same probability to start exporting. All these controls, that are not shown for the sake of brevity, confirm that the matching procedure is able to balance the distribution of the relevant variables in the control and treatment group.
Even if the matching procedure is valuable, it does not eliminate the selfselection bias stemming from unobservables. DID strategy allows to correct for time-invariant unobservables. Thus, the implemented DID-PSM estimator compares the differences in outcomes after and before the treatment -in this case, after and before export entry -for the treated group of export starters to the same differences for the matched never exporters 17 , and can be written as: The ATT effects, displayed in Panel A of Table 4 , show that the average TFP effect of exporting is positive and statistically significant. Firms that start exporting grow more than firms only serving the domestic market. There are also significant and positive effects on capital, size and output 18 . These positive effects are persistent and they last till the fourth year (third year for the capital and productivity) after the export entry 19 . Learning-by-exporting hypothesis is confirmed with every productivity indicator (labour productivity, semiparametric TFP indicators and TFP index). By implementing the matching with a caliper level of 0.01, to prevent the risk of bad matches, similar results are obtained. The sample size decreases when I focus on periods more distant from the export entry due to different reasons: starters can stop exporting after some years; the controls or starters can exit the market; the time dimension of the database does not allow to follow the whole history of the firms after the export entry. Re-computing the post-entry effects for the different firms' samples according to the number of years I can observe the starter after the export entry, as in De Loecker (2007), it emerges that ATT effects are not affected by this source of sample selection.
Looking at the evolution of productivity gains across years I can gather the hint that in the entry year firms place themselves on a higher TFP path and, then, stay on this "superior" path (De Loecker, 2007) . This idea seems to be corroborated by the computation of ATT effects on yearly TFP growth rates. Panel B of Table 4 shows that starters present a significant higher annual growth rate than never exporters only for the entry period. Thus, in the entry year starters go on a higher TFP path compared with never exporters and in the following period they stay on this path and preserve their advantage.
The ATT calculation is a flexible approach, if compared with OLS regressions, because it allows to estimate the conditional expectation of the outcome variable without imposing any linear functional form restriction. However, as robustness check, I have also tried to regress, on the pooled matched sample, the TFP growth on different starter dummies, one for each post-entry year, checking for lagged level of TFP and size, year, region and sector dummies and including firm fixed effects. This analysis again confirms the learning-byexporting hypothesis. Exploiting this empirical strategy, I also investigate the differences in the post-entry effects for starters while they are still exporting and following their export exit. I find that the positive and significant postentry effects are confined to the period of exporting. No significant difference is found between starters and never exporters in the years the starter is not exporting anymore 20 .
5 In search of learning channels
The link between exports and imports
Empirical evidence shows, as already noticed, a strict linkage between export and import activity. In particular, export starters often start also importing in the entry year. In this section, I want both to verify that post-entry effects, I found previously, are driven by the export entry and not by the import entry and I test whether two-way starters can obtain larger gains.
In the previous analysis, I have checked for the firm prior import experience including the lagged import dummy in the estimation of the firm export propensity score. As a consequence, the computed post-entry effects were not driven by differences between export starters and never exporters in the past import activity. However, the matching procedure did not check for events that could happen in combination with export entry, in particular for the current import entry. It follows the need to test if the current import status in t could affect, in combination with exporting, firm efficiency, and could contribute to explain it. To this aim, I split the starters' sample in two groups: the first group includes export starters which start also importing in t (they did not import in t-1, but import in t); the second group includes all other firms (firms that already imported in t-1 and continue importing, and firms that import neither in t-1 nor in t). In both groups of starters I have included the relative matched controls. Table 5 displays that my previous results are generally confirmed also when I drop, from my sample, firms which start importing and exporting at the same time, even if post-entry effects are slightly downsized and there is no significant effect in t 21 . This finding further supports the existence of significant positive effects stemming from export activity, and I can reject the hypothesis that efficiency improvements previously found are only driven by firms' foreign sourcing. However, I also detect larger productivity gains for firms which start exporting and importing at the same time and, hence, turn to more complex internationalisation strategies. 
Learning-by-exporting: the role of the technological gap
Previous works show that the magnitude of the firm efficiency gain driven by the export activity is related to the competition level of the domestic sector and the characteristics of the destination country. According to Greenaway and Kneller (2007) , post-entry effects are less pronounced in internationalised industries and in industries exposed to high levels of R&D intensity where firms already face a high competition. In opposite, De Loecker (2007) finds that firms, especially in low income countries, may reap larger benefits exporting to advanced countries. Building on these studies, I test whether it is the sectoral gap between the destination country and the domestic market, more than the individual technology/efficiency levels of origin and destination countries, to significantly affect the process of learning-by-exporting and the extent of export gains. Because of the difficulty in measuring the sectoral productivity gap between countries, I use, as a proxy, an indicator of comparative advantage. Turkey is a middle-income country and its main trade partners are European countries and, in general, advanced countries 22 . It is fair to suppose that in sectors where Turkey has no a comparative advantage Turkish firms are less productive, in average, than foreign firms; on the contrary, in comparative advantage sectors the Turkish productive system is more efficient -in absolute or relative terms -than foreign productive systems 23 . It 22 Turkish exports to OECD countries represent 80% of total manufacturing exports. 23 In comparative advantage sectors Turkish firms could be more productive in average than firms of trade partner countries or, even if they are less efficient, the differential of productivity should be lower than the one in comparative disadvantage sectors. Mayer and Ottaviano (2007) show a positive correlation between the revealed comparative advantage, built on trade data, and the estimated comparative advantage, built on productivity data.
follows that new exporters, in comparative disadvantage industries, could be exposed to a more competitive environment when selling abroad and could benefit from higher spillovers since the productivity gap with foreign countries is larger than the one in comparative advantage sectors. This could explain larger post-entry effects stemming from exporting. As a consequence, I expect learning-by-exporting to be stronger in comparative disadvantage sectors.
After the matching procedure shown in section 4, I have split sectors according to the revealed comparative advantage (henceforth, RCA), 24 and I have defined postCA a vector of dummy variables for the post-entry period for starters in comparative advantage (CA) sectors, and postCD a similar vector for starters in comparative disadvantage sectors (CD). Then, I compute heterogeneous post-entry effects by type of sector:
where ∆T F P i,s is the productivity growth between every post-entry year and pre-entry year 25 . I compare the productivity change following export entry with the one in the pre-entry period and I consider separately post entry effects according to the comparative advantage status of the starters' sector. The coefficient β 1 captures the average change in the performance related to the entrance in the export market for starters in comparative advantage sectors, while the coefficient β 2 can be interpreted as the same effect for starters in comparative disadvantage sectors. These coefficients have to be interpreted as efficiency differentials with respect to the omitted group, that is never exporters. I run simple OLS regressions.
Results in Table 6 show that for the entry year starters in CA sectors are improving their productivity if compared with non-exporters, while there are no significant effects for starters in CD sectors. In the following years, effects in CA industries turn progressively to be non significant, while in CD 24 The RCA is defined as
, where X T U R,i and X T U R are the exports in the industry i and in the aggregate manufacturing sector for Turkey, while X W,i and X W are the ones for the comparison group of countries. The index is higher than one in comparative advantage sectors. In order to calculate this index I have used 3digit sectoral trade data from CEPII and the comparison group of countries consists of EU countries, Russia and Usa. These countries are the main Turkish trade partners. The same pattern of comparative advantage is obtained using as comparison group only EU countries, OECD countries or the rest of the world. The list of comparative advantage sectors, that is quite constant during the sample period, is available upon request. 25 For the entry period it is calculated as ∆T F P i,0 = tf p i,t − tf p i,t−1 , where tfp is in logarithms, while for the first year following the entry it is calculated as ∆T F P i,1 = tf p i,t − tf p i,t−2 and so on. The variable TFP is always expressed as a deviation from the industryyear mean. Bold values are significant at least at 10%. Bootstrapped standard errors are computed. CumT F P : is the firm cumulative productivity.
sectors exporters start experiencing significant gains since t+1 and it seems they continuously increase their efficiency. Hence, there is a different timing of post-entry effects according to the sector: firms in CA sectors can take advantage from the export activity immediately when they enter foreign markets, on the contrary it seems that firms in CD sectors need some time in order to exploit the opportunities offered by foreign markets. In CD sectors firms are not able to absorb immediately spillovers from the international environment -new technologies, new production strategies -because the gap with foreign markets may be large and they may have to spend some efforts in order to prepare themselves to take advantage from the new context. In opposite, in CA sectors firms does not face any difficulty in exploiting the potential of learning. However, when starters in CD industries are ready to absorb spillovers from the new context they can exploit a higher potential of learning than firms in CA industries. This hypothesis seems to be confirmed when I analyse the cumulative productivity 26 of firms.
thanks to export activity catch up a superior productivity path in the entry year and they stay on this path in the following period. My analysis displays also a strict linkage between export and import entry. Firms often start importing and exporting at the same time and it is important to control for this simultaneity in the analysis of post-entry effects. Productivity gains also hold when I take into account the current import status. In addition, the benefits seem to be larger when firms are involved in both international strategies.
Finally, I try to shed some light on the channels of learning-by-exporting and I look for an heterogeneity in post-entry effects according to the sectoral efficiency gap between the domestic context and foreign markets. I verify a different timing of productivity improvements across sectors: new exporters in comparative disadvantage sectors take more time to reap the benefits of export market, but, in the "long term", the potential of learning could be larger than in comparative advantage industries because the distance to the frontier is higher. This finding supports the hypothesis that competition and technology spillovers are significant channels through which exports may affect firm's productivity.
